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Riboflavin and vitamin C modulation of 
UVA damage
Although the mechanism of action for UVA carcinogenicity 
has not been fully described, the wavelengths are thought to 
trigger intracellular photosensitization reactions and result 
in promutagenic DNA lesions. Besaratinia and colleagues 
recently demonstrated that riboflavin, a potent cellular pho-
tosensitizer, in combination with UVA treatment produced 
increased DNA lesions with oxidized purines and single-
strand DNA breaks in mouse embryonic fibroblasts. Moreover, 
the addition of vitamin C, a well-known antioxidant common 
at sites of UV exposure, inhibited the formation of the DNA 
lesions in riboflavin and UVA-treated cells. Vitamin C acted as 
an antioxidant and free radical scavenger and not primarily as 
a UVA filter. Analysis of the mutation spectra from the treated 
cells indicated an increase in G  T transversions following a 
combination of UVA and riboflavin treatment. Thus, the stud-
ies further demonstrate that intracellular photosensitization 
reactions are responsible for UVA-induced mutagenesis and 
genotoxicity. (Proc Natl Acad Sci USA 104:5953–5958, 2007)
Huge responsibility for just one cell type
Epidermal homeostasis has been thought to be maintained by 
two populations of progenitor cells: self-renewing stem cells 
and transit amplifying cells. Utilizing a clever inducible genet-
ic labeling system to visualize adult mouse-tail epidermis 
with single-cell resolution, Clayton and colleagues presented 
evidence indicating that a single type of progenitor cells is, 
in fact, solely responsible for epidermal homeostasis. In addi-
tion to following the clones in the epidermis from 2 days to 1 
year after labeling, the scaling behavior of the observed clone 
sizes was calculated. Together these results indicate that the 
tail epidermis is maintained by a single compartment of pro-
genitor cells that have the potential to undergo unlimited divi-
sions. (Nature 446:185–189, 2007)
High-density genotyping for diabetes
High-density genotyping arrays combine the benefits of asso-
ciation studies with a genome-wide search. Thus, Sladek and 
colleagues utilized the reagents to discover novel type 2 dia-
betes mellitus (T2DM) susceptibility loci. Testing of 392,935 
single-nucleotide polymorphisms from 1,363 cases and con-
trols in the original cohort, followed by validation with a less 
stringently chosen second cohort, revealed four new T2DM 
loci. A nonsynonymous polymorphism in SLC30A8, a zinc 
transporter involved in insulin biosynthesis, was identified. 
In addition, other identified loci map to linkage disequilib-
rium blocks that contain the following genes: insulin-degrad-
ing enzyme, the homeodomain protein HHEX, exostosin 2, 
ALX4, and the hypothetical gene LOC387761. Interestingly, 
for seven of the eight polymorphisms identified, the risk 
allele was ancestral. The authors speculate that these ances-
tral alleles may have been adapted to the environment in 
ancient times, but in the environment today the alleles offer 
an increased risk of disease. These studies, which revealed 
novel pathways in T2DM pathogenesis, will ultimately shape 
the future of diabetes treatment. (Nature 445:881–885, 2007)
Macrophages stimulate hair growth
Apoptosis signal-regulating kinase 1 (ASK1) induces keratino-
cyte differentiation and regulates innate immunity in the skin. 
Accordingly, the kinase was implicated in epithelial wound 
healing. Osaka and colleagues recently discovered that ASK1-
deficient mice exhibited a delay in wounding-induced hair 
regrowth concomitant with decreased infiltration and activa-
tion of macrophages. Transplantation of bone marrow-derived 
macrophages induced some hair growth in these ASK1-defi-
cient mice, but, interestingly, transplantation of in vitro acti-
vated macrophages from either wild-type or ASK1-deficient 
mice into ASK1-deficient mice completely restored the 
wound-induced hair growth. ASK1 is clearly essential for the 
recruitment and activation of macrophages in the model. This 
kinase likely influences the inflammatory cells through effects 
on macrophage-specific chemotactic factors and macro-
phage-activating factors, as supported by both transplantation 
studies and microarray analyses from ASK1-deficient mice. (J 
Cell Biol 176:903–909, 2007)
Malignant transformation by Akt
Melanoma progresses from early radial growth to invasive 
vertical growth, which is often resistant to chemotherapy and 
radiation. Although some markers, such as vascular endo-
thelial growth factor (VEGF), matrix metalloproteinases, and 
mitogen-activated protein kinase, are upregulated or activated 
during this process, the biochemical mechanisms and signal-
ing pathways are not well understood. Overexpression of Akt, 
a signaling molecule downstream of PI3K, in radial growth 
melanoma cells resulted in increased reactive oxygen species 
(ROS) and VEGF expression, as well as alterations of the bio-
energetic function of the mitochondria to glycolytic metabo-
lism. In addition, Govindarajan and colleagues demonstrated 
that implantation of these Akt-overexpressing cells into nude 
mice led to highly invasive tumors. Examination of the mito-
chondrial genome of Akt-overexpressing cells and wild-type 
cells revealed a surprising number of nonsynonymous muta-
tions, which clustered in the complex I genes that affect the 
mitochondrial bioenergetic function. Together the results sug-
gest that Akt acts to transform cells by rendering cells with 
mitochondrial mutations resistant to apoptosis or senescence 
in the face of ROS and/or by activating ROS-generating fac-
tors. (J Clin Invest 117:719–729, 2007)
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